A review of human neuroimaging investigations involved with central autonomic regulation of baroreflex-mediated cardiovascular control.
Effective regulation of central blood volume and arterial pressure is critical for optimal cardiovascular homeostasis. Inadequate regulation of mean arterial pressure has important pathophysiological implications including syncope, end organ damage, and stroke. Such regulation requires appropriate central integration of barosensory afferents and reflex autonomic control of the heart and blood vessels. The neural pathways involved with the baroreflex include brainstem nuclei that receive modulatory input from higher brain centres. Studies in anesthetized animals have highlighted the role of a central autonomic network involved with baroreflex control. The refinement of functional neuroimaging techniques has provided the opportunity to confirm and extend these findings in awake humans. Such methods have provided information about the temporal and spatial neural patterns associated with changes in barosensory afferent activity and reflex autonomic and cardiovascular responses. This review focuses on human neuroimaging investigations that utilized volitional (e.g., respiratory challenges) and/or non-volitional (e.g. lower body suction) methods to study baroreflex control. The cumulative evidence points to the importance of a baroreflex autonomic network that includes the insular cortex, anterior cingulate cortex, medial prefrontal cortex, amygdala and cerebellum. Future work is required to further delineate the brain regions involved specifically with sensing barosensory afferents versus reflex efferent responses. The use of functional electrophysiological imaging techniques (e.g. MEG) may provide an opportunity to: 1) expand the methods and physiologic measures used to study central baroreflex function in humans, and 2) enhance the temporal precision required to delineate the order of activation within higher brain regions involved with baroreflex control.